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ABSTRACT: 

PURPOSE: To deposit materials for vapor deposition, such as metals, metal 
oxides and metal compds. by evaporation at a high speed while sustaining 
generation of an electron beam stably over a long period of time by preventing 
infiltration of the vapor of the material for vapor deposition generated from 
an evaporating and heating source into an electron gun. 

CONSTITUTION: This electron gun for vacuum deposition of a piercing type 

is 

composed of a focusing means 24 for focusing the electron beam obtd. by 
generating thermoelectron from a metallic filament 21 and applying n 
acceleration voltage between a metallic cathode 22 and anode 23 and a 
deflecting means 25 for deflecting the electron beam focused by this focusing 
means 24. The electron gun described above has a discharging means 32 for 
discharging the vapor near an outlet hole 27 of the electron beam and a 
shielding body 33 for trapping the vapor of the metal oxides in front of this 
outlet hole 27 of the electron beam. 

COPYRIGHT: (C)1995,JPO 



1 1/24/04, EAST Version: 2.0.1.4 



<19>H*H*tOT (J P) (12) & <ft f^: & $g ( A ) Ul)ttitttW&H#9 

#H¥7-258832 



(43)&IBB ¥l*7 *f (1995)10)1 9 B 



(5i)inta e 




F I 




C 2 3 C 14/30 


B 8414-4K 












*Sf* M*«Oft6 OL (£ 8 H) 




»H¥6-56224 


(71) BRA 


000003193 










(22)fflKB 


6 4p (1994) 3 ^250 




jKSC&ffjfcKf?;* 1 TB 5# 1 ^ 






(72)5fiW« 


HD ^ 






















(74)ftfflA 





(54) bsw©*#] s?sii««faffl«m&j:t«-n^»A3!:*^!i««e 



(57) mm 




(2) 



^^7-258832 



[H£^2] &%M7U*>hfrt>fmrFi:%&Z 10 

fm=f-mtz}}^x . 

im$rR3 ] &JRg7 < yjt y F*>fef«?£?g££ 

? fe fc:£BS?<7># y- f t r f fc ofaidntiim 20 
fc . ^mm.^mzx ^imztuzm? t-Atmftz 
mmmtzti^x, 

*^m^~j*<r>mmfatmzmmmmz*z < t 

?^&i>v)X'$>z>ztt:¥mk-tm?iim2£wim$. 

mtzm.<7)Amm$imm?&. 

im$m5 ] mw&mt LTfcL fflnmzty&mz 

t&izxzKz&xdizimmtimmmdtLXKz, 
i><QTb&zk*m®ki-z>mm2ztzimmi3iz 

[fiM6] ±m. <mmwn. ^mit^mmm 40 

m<mtty a )VMzwm\,zmmwL*m 
inzmmnsiztiux. 

mmm^mt ix. mm^mi^tm^ms^-t 
ti& 1 mtzmnnmmwmm?&Lzmi.x&z z 

[0001] 

m^mmmMmmmi^^zm^hti^ 50 



mizu-)v^<r>y^xi-v9 . ismcrmtyi 
^Mzmmizmmnxtimzm^ni,Mmmk 
wsmmx wtnzffitizAmmkmzmth t> 
<r>x'bh. 

[0002] 

i&m. &mkitifa. &mit#to%f(m®* 

£k £g#*¥ffc:JHv>feivO>-&. 

[0003] ntz. &mtmz^xu. §&&t>m» 

[0004] a->w<7mt7 < ivuzmL 
x'mmtoxzttotmbizii. ^rx^M^^ttz 
mmmwm<m^e>tix\.^. 
1 0 0 0 5 1 H3H. ^oacoK^«ga^«w^ 

[0006] H3fc*?^T. ^MO^M^Mmmmi 

lO-i-l 0 "Pa<7)E»)tca9$$ti.| ( J:o*c^-CV% 
[0 00 7] it:. m^7i)VAA\t, mHULtt-tz 

mm7H)Vj^x. a>o*R#Tfc *h mm<,zmt7 << 
£mmm$&hfttbftmzuftmzm7 ^^4*« 

W(c^#K^#§flX"5D-^7*«Ea$^.Tl3 0. 

£.mm-&#4 vu-)vstfmL® (mxui om) m. 
vt>tix^h. 

[0008] mw*#<?)Tmi. ^aiD-^6*« 

^Tfeo. &m->i6tmi-z>miz. mmm 

[ooo9]^^ N ttf«n commit, mm® 1 0 
£mm£Wj^m»mx-b&vTxx<7)m?$iLi 2 

ff&MZtiX^Z. 

1 0 0 1 0 ] $ fee tm 1 1 oflBBtai. erx^ 

«61 2^fe<0«^i^«TOi ot^J:<Bg|}? 
[0011)^03*. 14iim7H)^4{zm 

mm ommztitzm^y < ^tastx^i. 

[0012] mz. H4{iiJBtfTX^m^ 1 2com 

Mzmmz^tmimTb 0 . 03 1 Fi-mmum 
[ooi3]04tfc^r, erx^m^e 10-3 



(3) 



^^7-258832 



Tor rarm^tu-zMm^mzmf^ntimm 

T%3lW7<< y*y\-21^ T/-H2 
3. h'-A«^2 4. t-&mfo%2 5Z>J?%<ti> 
fiii.. i*l^«^«fl«*>'JRtt§nTUS^§S2^ 

[ 0 0 1 4 ] ifc. ±Eh'-A(B|fii^2 5-e*S^-/P 

^-2 6ii. K^^g§2rttcsaj3-trt5 | 5, m^b' 

[ 0 0 1 5 ] fc CI 5T\ V? t'-Afc J; 0 10 

fcfiA U f) V- F 2 2J£^KSa*-±#LTT-^ 
[0 0 16] -e^T\ £il£B&0'y6J;:,. ^-tftfyT 

^^fA 2 8$: erx^m^M^tc^ L 
r . vrx^xt mni&mfimt t z t m± i 

[ooi7] LfrLWh. m--m)A/st^tz 

tA 2 Siz «t S^mSFmt^-H^-CA 0 . *Hc&JgIKt; 
wacoutit # y- F 2 2^b&^^^^ 

[00 18] 

[»»6W»LJtdt-tiiHi] feUKOiofc. £*<7) 

x. &mfficfciKn?t-j><om.ztm'?z>zttf 

mm fc £ v > d [3BS#i> o . 
[0019] JJH^j; 3 ^)S^5r{»,l-rs 30 

fc*?b'-A<7>&4i£fcl$S-t^>-^ &K8fc 

gmzmk-thztzmk-tz. 

[0020] 

t^MS«*y-Ftry-Ffc^iatM®gE^9iaD 40 

Sjfc#KKJ: DSsfiS*!*:^ b'-A£M|6j£-tJ-4,fl|fi] 

tiswc rnmimmmxa. m^t-A 

[ 0 0 2 1 ] ifc. fM2£<$&?|BJiT'<i, tt? b- 
A«{fiP7LOHitt-(^ £Jgg^!»v5- F 7 -y T^&Jg 

[00 2 2] lf^3^5^HBT1i. «^b' 



20 g 



[ 0 0 2 3 ] C ZX\ lUtft t LTtt. «^ b'-A 
^{KPfL^MiS L^m^ b'-AOJi^lfi) t SKt^JR 
S««*^^rSjgK«*^< 1 t> lfl8feltSS<tf>*lT 

=5:0. ^m^b'-A^atf^riaifcstcigsgtsaaii^^ 
[0024] ±m&mt lt«. man* 

£SS^««mPra^Wb'-A<7)jtfif 
[0025]-*. a«JB6(CS*irat1i. & 

mm. <m{t^m<mmmmmiz£ 0 nm 

^Mzm^mizmmnx.^ & 5 n^m^mmiz^ 
x. m^mttx. ±im$mi%^Lm$M3co\^-? 
tn* 1 mizm£2mmwm?$itzffiixi8.& . 

[0026] 

x y hfrL>mmTz%&.Zit. s ^t^ss^y- f 

try-FfccolSltrMSBE^EpJn^^T^m^b'- 
A$r£jfi*SKJ: 0*m?-*tft. J; ^ft 

S«T. «^b-ASrt§*^m^b'-AcoaiPfL^a 
jiLTS^^SSrttcipjfri,^. Satt5PfLi£^i&p 

t'-j>m f §mixm : mftmziiALT . ©]_t# 

t i * * y - Fox/* -y ^ko^M^ie^ifi t 

[0027]*^. sS^jg 2 h wmiv^miws. 
hfrt>»M?zmLZ it. $ /?> t^aiSiT)^ y- f t r 

X. m^b'-A^rt^*^^ b'-A<9tBP?L2:jI3aL 
T^^SrttggSrt-SKfc. SKttJP?Li£^fc^«K 
^!B^5:F7-yTtSjIitfr^^ftl.^tfcJ:0. hq 

mtitzikmmm^z f 5 y a-?^^ 

t Lx^Mm^mmtmm&zmfffitfctzn 
m-thzttfxzz. 

[0 0 28] S^fc. ta*fl3tfiR^Hjj<o«^»^ 

yhfrt>m.m : ?im.zit. 2t>tz±mcr>*v~vt 
Ts-vknmztomm&mmitxmfzm^t'-A 



5 

LT*£8SOTfclli9f**|{^ 3Kiiia?U£ft*i!a 

[ O 0 2 9 ] £ CDi^ ftfc15SIfc#51 2 *fcttf|S« 

Al:$ftfcftIIRK«bH&ft2SK££fr<fct, HI 
EUJtttTfci). **o*^t*-A(7)jtff^ritiii:itt:igi[ 

[00 30] i/c. iSi!iMai24fcttii*>a3fc«* 
^^sn^igfflm^tfcv^. jg«*^. ran 

jxamtjm t mz*$ <%h*o izmwm s im<im 
mmmmcrm&M^m?M<on?t'~&(oftuiLiz 

[0031] -2u |f3cJH6 fc«*f8BJf<9jSE^£lf!£S 

3«^-rti*> 1 m^hwmM^Mmwmm^ 

mt h £ t fc i ►) . S»ttKSA»&IE£^i3»ffl<o 
[0032] 

[ 0 0 3 3 ] H 1 tt. *3BHfc J: &JK3g|£*§gViK? 

[0034] ^mmmcoM^mmmmvf- 

%%mmm$5jmt. mmzmituzm.? 
m$iy j h 2 1 . >m\z&ixwittt>ti&i)v 

- k 2 2 1 mzmEzztxw? t-A* 



(4) #^§¥7-2 58832 

6 

t~j>mm 2 4 1 . e*§fc «t 9*?t'-A£r& 

7UtCM|6l?-B:l. t'-AH|fi|^2 5 t . t'-AO{iiP 

?L2 Tmmmhm&m'hhWfsL%w-x 
«^b'-A<o*p?L2 7<7)i?*t. &mmitmsi, 

ffitfLLX^t. 

[ 0 0 3 5 ] £ ZX\ J-Mt^m%3 3li. 
*-*3tfyT3 2fcJ: *) 1 0" 5 — 1 0 'To r rggfc 

10 #^$^Tfe *) . t-Ajic ^tsfm??m 3 3 

£jBBLT. *^*tfifll lrttJR#l2^^#TOl 
[0036] ^S J fW87-f^^yh2 1. H 

y— K22U. mtxifAffv. 9>?x7->m<7>±m 
b&wi&&<w^<7)itm&mfrt>%&t><DX'$>*). # 

[0037] H!i*^^ffl7>f^yh21^ 

-f7^yh2 1 t^y-K2 2koratc. ^no»?x- 
[00381H^» @lfc*L^t<0«, »>x-^;|/ 

hw&t7j yxyvtcofflizmKVffm&ttz.. 

# y - H*» ^Ste LfcS-TK: J: •) K ftfh' 

J0039]-*, ±IBiH(liS^^m53 3{±, Hlfc 

^<0^«««*^^S^< 1 1> lffltLh OT(i3 
ffl) «%SKS3 3a*^{t^T^roTUS„ 
30 [0040] ££T, iiii!tlS3 3 a<7)JB«t UTli. 

[0041] *3t, jgjgt«3 3 a^Jtf+JfeSBCtt. ^ 
Tt-A<r>ajPfL2 7ffl|<7){,«0*^Jir<Jdt^ <=5r&± d 

tc. m^b-A^iaBis-if&rapais 3 b^jt^tiT 

[0042] dcO«^. raPHJ33bc7)?gtti:LT«. 

40 if, rapje«tL. «««>ir-At^$-witf. igp 

[0043]? ^>(C. ig^«3 3 aKJi. ^ffl*^T' 

[ 0 0 4 4 ] ^M^gj^«3 3 at J: 0»»l$ 
iTJtrtS?^0£E^±, (10" ! Torr)Pn>Pn-l 

< 10-3-10 <Torr) >■ ->P1 (^^|^1 
0" s Torr) J ofcigjRfitJ^lg^^U # 

50 [0045] -r&;b*> . 1 0 A<JRi&»|£fi;tWa 



(5) *!fBfPF7-2 5 8832 

7 8 

1 1 wchl m&m 3 acows^mifh< u i w&±B.\ixt> o . iom^-^mjff^t^z 

x^m^<^uz^xmm.3 3 avmwismz mmmztf±z<%-yT^&i>ff)t-r&z\tiz±t), 

[ 0 0 4 6 ] . £|±OJ: 3 £HttL&*£ltMa£ & . 

mmmwmw?®.<wmtz^ ^xmm-t s . [ o o 5 4 ] z tz , ^fiism^fgat 3 3 * , isn^ 3 3 

[ 0 0 4 7 ] # y- K 2 2 T'^LTt*^ b'-AJi. b b ^(f^t^S^JBgieiasoliPBOTA^b'- 

ry-H2 3fcoH-Cl!na?itl.„ $ffli£ft£iiT^&^fc-f&C:fcl;:J:>y. 

[0048] ^<9J;oCLT&£U:irPb*-Ali. & *»t«feT4iaBmi OOg&MS:. a^f»»9ii 

*WWi3^*3&»6**t-i4ft«*2 4(Cj:9aSfc 10 iRft*^«^^«^b'-A(OtiJP?L2 7fct6]A^Tffi 

^< fct>-W^)3-f ;P*^5:Sb-Aii|6j B£ftT^MK^a><7>MiK«3 3 a±fcjg&h^y7" 

^2 5<Oja*|fcJ: *)MfoZtl&. -C#6fctf>. 0<03^<OttA^ 

[0049] ^nim. Mfaztuzm^-Mi. wf x *)-mmn£.ffi±T% 

b'-A<oajP?L2 7 iSrilagL-fef*. VP b*-A<oaMr;fr [0055] fc-oT. M^MSmWgmm^tffi 

Ztl&m$iM3 2frh 1 0-5-1 O'Tor rggfcl* «^^SL^«^b'-Ac7)|tt^^$-l+^. 

M3ix^^fii»M^m5 3 3 Lta. i^tro i £^L£^o3Pf*m i o zmm 

20 [0056] mwmumuz^LtzM^mm^mm 

[0050] Z<r>%£. b'-A*\ m?b*-A£rt «?«£JBl >T . *t*7 < )VhX'hh~TvX+», ? 7 -f 

1r*>ii>mTb'-A(7)aiP?L2 7^iiljgLT^§3g2rt /kAifcKftT/PS-^A^^KWfc^gt. 

fclBtttiRfc. JUP?L2 7iS^5:^-^7K>'T3 2t fcttSVf b'-AO££tt£«l!g-f «^b'- 

?yi«5j®*^^-ti.^flfj i o mm>K «i^b-- 

^wm^mjxvmnmzmxLx . ffi*±#t«t [ o o 5 7 ] 4-o*sft£*i csk*-. 

£#V-KW*n.y?^5fttfn O^^^tfegatt [0058] 

£ . tsmfc Lx&m&itm<mm& 1 ocoi^ii mie 3 0 k v 

l$ia££tc:JSirc££. 30 x=.yv 3 yttgg 1. 3 A 

[ 0 0 5 1 ] ifc , IT? b-A#, «^ b-A^ftf^ ^fe^WTS^^iSmHtgi^rii. IP8anX+fc:« 

^>«^t--A«oajP?L2 7^ii3aLT^^2|*|CHg ?b-Ac07V-?*>-$:< . 2c«L!t^ftl»*»*T#T 

T?zi'ffimm.mm3£m&zuz£')[ mma [0059] s^t. *y-K2 2<3**tt. t^iwt 

^Oi^lW^HSK 3 3±fc h 5 -yrSi-u S^Mrt [ 0 0 6 0 ] [ltK0|] H 1 iZ^-tX o £B^b'-A« 

[ 0 0 5 2 ] £ t>tz. ^7b'-A#>\ m^b'-A^^ 40 [0061 ] 

*^«-?b'-A(?)aiP?L2 7 Srjffi§LTS^SS2|*J(C [*1 ] 



fiSStt&lgfc. }liPfL2 7)ff^^-^>7'3 2fcJ: 
3 3 tmt £ fc fc J: 0 . «SAo«@ltieERSMIl* 







h r 


irn 




0 


100 


O 




0 


150 


@ 




5 


5 


X 



[oo53] ^<7)^. ®£"Hffimm3 3*.m " 

^Fb'-A<?){i!PfL2 7^ji3iUv:«^b'-A«jifif^ mfrhtofrZXolZ. liKtCHTOlO^i 



( 

9 

A*t^tT'# -r, lEttm 1 o ^^-(cMi-ri. ; t # 

y h 2 1 frt>mm? £ $ £>fc&«g!?)# y- 
K 2 2 fc TV- K 2 3 fc OSfcM«flE^Qt&n$-frT# 

*^«Tb*-A<7)ajP7L2 7 £iffiSLT 2 fit 

<83ti-*>Bsic. aKajp?L2 7mm%m?3>m 
7*t%u?-xx>7izx *)mfm3 2frmmLxm 
muzmM^mmz ix^z cr>x\ wmmm^m. 

H^rtSBfcfiA LT . Efl±IMc J: £ H y- k 2 2<3 

*"c» ^^^m i oo^*fjfesaj(c#*-r& - fc 

4HMUt&tt9ItttfB l o c^fe^fil^^e^fc:^ 

[0062] 4*. mm?mimc7*mw7<7*>}- 

• 2 1 *^1Kf tft&Zit. § ^eftitso* y- H 2 
2 1 tv- k 2 3 fc^fclniaf«ffi^i3iJn?*T^« 

i t t*-A^«^2 4tCj;0«^?1^^ l»(in*2 5 

tbP?L^ii3aLT^^2^t(Mitt2.igt, aisai 
<^wistm^isa3 3±th5yT$fL. m^&py\co 

LT&MSHb^oigiitm l 0?>Igf&£;Ki§|g3c£{c 

[ 0 0 6 3 ] 3 Si«^l64ffl^Rl!y •< 5^ V 
h 2 1 frt>mm=F £3S££-i*\ ? *>tc:&Bg?>;& y- K 
22fcTy-K23t Btim3#T#7t 
«^t'-AJ«S^2 4tJ:')«S?-fr^, ffi^2 

5fcJ:9iBl6|$-e-C. m^t'-A£fl<f*>^?t'-A 
^tUP?L2 72rajfiLT^«S2rtt!»ri,|gt. 
3I&IJP?L2 7ifiSJS^STJ,S^-^-Kyy 3 2 

imizmmmizmiX'Z&t:^ msssmzxh 

mWim\l^\<r)f%)X. ^y-H2 2W^S^t;SrKjh 

[0 0 64] zwi^^ mtzmftx'&z^fflmg® 

SU3 3 «^t'-AtoajPfL2 7»]Bltfe«7tf- 
A<0Jiff*|6|fcSE^^!««*»/i,^5ieKlR3 3 a 
*iJ«3r< fc 1 1 ®&±m. fr^W? t'-AcOjMf J|6] 



) 8HW7-258832 
1 0 

[ o o 6 5 ] 4*. ^ jeti*T-i> h : fMSi , mm. 3 3 
sp^3 3b^4i*ait^-rs^gs!^si«^sp 

mmmme>m&fr^m^<vm : ?t'-j>i7)iiinmz 
ft*^x&m2iixu&\K^fr<?>mM3 3 a±izm 

[0066] 0±tzX 0 . *Hit^^K^«ggfflm 

"fMZffittiM^mg&tzii^xii. Mmimm*t> 

[0067]^. ^HUtiJ^iigiitigg^^^ L(0 
X-\±%< . <X<?)J: dtcL-Tt H«{c|Q!rC^ & hcr>xh 

[0068] H2ii. ±3£?mmm%3 3<mm 

i^LX^LXUh. 

[0 06 9] H2fctJ^T, T«M^ai3 3{i, » 

^I.H^'>vV^3 4<?)rta!flljSfcLT. ^<fct, 
imLt<^jgit«3 4a*^{tTV^„ tfz. 
>7^>^3 4<0-a5fc^t^>^,-K-HC. H^L^-V^ 

iu^^-^yT3 2s^aLT. n®z9m-tz£ 

[0070] iif. i!IS*34ac^KtLT«. H 

[ 0 0 7 1 ] 4 fc. ig««3 4 a^JtJ'f ^SStCJi, « 
?t'-A<?>aiP?l2 7fflS^t><0*>^)i<fc*:^ J: 3 
«^t'-A5:)Kg$-ti-SSPa!3 4b*^t^T 

[0072] ^^7)^. ISP2J3 4 bWJgttfc tt<±, 
±IB«-?MWtEa?^iX:h'-Affi|6i<7)A^-y^J: *) 

m-omkiz-tt. %m?b<. &iii(7it'-j±x'$>it 

mti>*tilz®ULt:mizi-& . 

[0073] 2^>t. fciWIStO 
jg««34a(Hi. ^»*»'i^T'*)0. fttiMiZffimt 
t&BLM 734 c Zmiz^tzfrtiilTjUZ^lzm 

m&zbtfxzz. 

[0074]-*. Mm®cr$mm3 4 at J: O^SI^ 
ftitrtafcOERjli. (10-!Torr)Pn>Pn-l 



(7) 



^^7-258832 



1 1 

( 1 0-3-1 0" 4 Tor r ) >• • >P 1 (Vf&ftl 
OSTorr) fc&SJ; d£j£iK*34 atf)|gpi£#5£ 

C0075] t%h*>. mmtffl 1 OtftEttSfifciffifl 
1 lMTtt. itiSE«3 4 a<0ESra^j£< U 
XxAfflSfcV^< (C L^r>TjOEK3 4 aCOEHiaiB* 

[0 0 7 6] [^(*W2]^fiWf^^g|!3 3^02{C 

^-ri o ^^^f r«o t cot L^^^sgsflm^-M^ 

[0 0 7 7] -fcOlSS^K^-. 

[0078] *>*>&«Jifc^fi»tM£HaB 3 3 fc LT 

[0079] 



1 2 



10 



20 



[02] *!«H{cJ;l»«^*g»ffl«^tiJttS^ 

[03] m^mmmm^iwm. 

[04 ] ^*£Ob-TX^«^*|£OBitB^fflBE0!l^^-r« 



l--4K93«£aHllBL 2-JtSE8*. 3-Stm 
P. 4 -SttrM^A, 5 -*#{BLo-;K 6 ■ft® 
7-#S*!Ju-jK 8 -^Ko-;K 9- 

mm. io -mmttm. n-nw. 12-brx^ 
mm. 1 3-«ke=hsk i4 -h»7^^a. 2 

1 2 2~#y-h\ 2 3 

- ry-K, 24 - t*-Am^» 25-f-Aiiii 

^. 2 7 • m^b*-i,oajP7L. 

28-SPm^XxA. 3 2-?- 

XX>7. 3 3 »?ffim$m38&. 3 3a-jIWL 3 
3b-HP», 3 4 "fcWWy^ 34a-Ifi«, 
34b -Igpas, 34c- ^>fT. 



[01] 



[02] 





(8) 



>&ffi¥7-2 58832 




